Therapeutic effect of human adipose-derived stromal cells cluster in rat hind-limb ischemia.
We investigated whether transplantation of three-dimensional cell masses (3DCM) of human adipose-derived stromal cells (hASCs) cultured on a basic fibroblast growth factor-immobilized substrate improved hind limb functional recovery by stimulating angiogenesis in an immune-competent rat ischemic limb model. In vitro experiments confirmed that cells within 3DCMs differentiate toward the endothelial lineage one day after culture in normal medium. The therapeutic effect of 3DCMs was evaluated by transplanting hASCs, phosphate-buffered saline alone, and the 3DCM into rat ischemic hind limbs. Blood flow was enhanced in the ischemic hind limb in the 3DCM-injected group compared with the other groups. The ratio of human nuclear antigen (HNA) and hVEGF-positive cells was significantly higher in the 3DCM-injected group compared to hASC-injected group. Human VEGF was observed in most HNA-positive cells. Many hCD31 and hSMA-positive cells were observed in vessel-like structures in the 3DCM-injected group. The 3DCM transplantation improved cell retention and angiogenic effects compared with ASC transplantation. These findings suggest that transplantation of 3DCMs may be an effective stem cell therapy for hind limb ischemia.